We report a case of idiopathic orbital inflammation with a shallow anterior chamber and choroidal detachments. This study involved an 87-year-old female patient who presented at our department after becoming aware of the progression of diplopia. Examination of the patient's right eye revealed proptosis, as well as conjunctival edema with dilated and tortuous blood vessels. The right-eye anterior chamber was shallow, and fundus examination revealed marked choroidal detachments. Magnetic resonance imaging revealed enlargement of the right-orbit extraocular muscles and a suspected compression of the right-orbit superior and inferior ophthalmic veins, yet no expansion of the cavernous sinus. We diagnosed the patient as having idiopathic orbital inflammation in her right orbit, and subsequently started corticosteroid therapy. One week after initiating treatment, the anterior chamber was found to be nearing a normal depth, and the choroidal detachments were found to have disappeared. Our findings revealed that the inflammatory swelling of the extraocular muscle due to idiopathic orbital inflammation resulted in compression of the right-orbit superior and inferior ophthalmic veins, thus leading to an apparent choroidal circulation disorder that presented with a shallow anterior chamber and marked choroidal detachments.
Introduction
Idiopathic orbital inflammation (IOI) is an idiopathic inflammatory condition of unknown cause that occurs in the orbital tissue, and it is classified as perioptic-type, periocular-type, apical-type, lacrimal-type, and diffuse-type orbital myositis, depending on the site at which it occurs in the orbit [1, 2] . Reportedly, orbital myositis is associated with certain ophthalmic complications, such as optic neuropathy, retinal vein dilation, conjunctival vasodilation, nonischemic retinal vein occlusion, and central artery and vein occlusion [3, 4] . In this study, we report a case of IOI that developed with proptosis, ocular movement disorder, and conjunctival vasodilation, and was found to have a shallow anterior chamber and marked choroidal detachments, which rapidly improved with corticosteroid therapy.
Case Presentation
This study involved an 87-year-old female patient with a medical history of hypertension who was being followed up at the Department of Ophthalmology at Takatsuki Hospital, Takatsuki City, Osaka, Japan, 7 months before initial presentation due to paralysis of her left upper oblique muscle. An orbit magnetic resonance imaging (MRI) examination performed at the first visit revealed no obvious abnormality in the brain. The patient presented at our department after becoming aware of diplopia that was becoming worse. Upon examination, the patient was found to have proptosis, ocular movement limitation (especially, abduction disorder), and conjunctival edema with dilated and tortuous blood vessels in her right eye. We suspected carotid-cavernous sinus fistula (CCF), and thus subsequently referred her to the department of neurosurgery for a more detailed examination. An MRI examination revealed enlargement of the right-orbit extraocular muscles, yet no expansion of the cavernous sinus. Thus, she was suspected to have a retinal detachment in her right eye and was subsequently referred back to our clinic.
Initial Findings
In the patient's right and left eyes, her corrected visual acuity was 0.7 and 1.0, and her intraocular pressure was 14 and 12 mm Hg, respectively. In the right eye, we observed proptosis, conjunctival edema with dilated and tortuous blood vessels, and a shallow anterior chamber, although with pseudophakia, yet no inflammation in the anterior chamber and vitreous cavity. Funduscopy imaging of the patient's right eye revealed retinal vein dilation and marked choroidal detachments in all quadrants (Fig. 1) . No abnormalities were observed in her left eye. We used three-dimensional anterior segment optical coherence tomography(CASIA ® ; Tomey Corporation, Nagoya, Japan) to measure the anterior chamber depth (ACD) and anterior chamber volume (ACV). In the patient's right eye, the ACD was 2.53 mm, and the ACV was 88 mm 3 (Fig. 2a) . In her left eye, the ACD was 3.48 mm, and the ACV was 167 mm 3 (Fig. 2b) . The coronal short-tau inversion-recovery (STIR) sequence of the MRI examination showed thickening of the right-orbit extraocular muscles, especially the lateral rectus and inferior rectus (Fig. 3) . Moreover, although expansion of the superior ocular vein was observed, there was no abnormality of the vascular network and no expansion of the cavernous sinus. A general blood examination revealed a 4.3 × 10 3 /μL white blood cell count and 0.08 mg/dL C-reactive protein (CRP), yet negative results for thyroid antibody, soluble interleukin-2 receptor antibody, IgG4, and collagen disease.
Treatment Progress
We diagnosed the patient as having right-orbit IOI and initiated treatment with oral prednisolone (30 mg per day). One week after initiating treatment, the visual acuity in her right eye was found to have improved to 1.0. Furthermore, the proptosis had improved, the anterior chamber was becoming a normal depth, and the choroidal detachments were found to have disappeared. Moreover, the ACD and ACV were found to have increased to 3.74 and 178 mm 3 , respectively (Fig. 2c) . One month after the initial examination, MRI findings revealed improvement of the thickening extraocular muscle. Two months after the initiation of the corticosteroid therapy, the patient's ocular movement disorder improved, and the diplopia disappeared. The dose of prednisolone was gradually tapered down, and there was no recurrence of inflammation.
Discussion
IOI is a rare inflammatory condition of unknown cause, and the inflammation occurs in areas of the orbital tissues such as the lacrimal gland, the eye globe, the extraocular muscles, and the optic nerve. IOI is characterized by sudden onset, and has various symptoms such as periorbital pain, swelling, diplopia, proptosis, ocular movement disorder, ptosis, and conjunctival congestion, etc. [1, 2] . IOI may present as an acute type, a chronic type, and an atypical type, and it is known to have a differential diagnosis of CCF, thyroid eye disease (TED), malignant lymphoma (ML), IgG4-related ophthalmic disease (IgG4-ROD), and orbital cellulitis (OC). In this present case, we initially suspected CCF due to the symptoms of proptosis, conjunctival edema with dilated and tortuous blood vessels, and ocular movement disorder. However, the MRI examination performed at the department of neurosurgery revealed expansion of the superior ocular vein, yet no abnormality of the vascular network and no expansion of the cavernous sinus. Thus, the patient was deemed negative for CCF. The patient was also deemed negative for CCF due to the fact that the corticosteroid therapy was very effective.
Reportedly, IgG4-ROD is a disease in which tumors, enlargements, or hypertrophic lesions are in tissues other than the lacrimal gland, the trigeminal nerve, and the extraocular muscles [5] . In our present case, we observed swelling of the extraocular muscles, yet no abnormality was found around the lacrimal gland and the trigeminal nerve. Moreover, and although no biopsy of tissues such as the lacrimal gland was performed, the serum IgG4 was in the normal range, and IgG4-ROD was negative. Although a biopsy is required for a definitive diagnosis of ML, the serum soluble interleukin receptor (sIL-2R) antibody level is also useful for the diagnosis of ML. Our patient was deemed negative for ML, since the serum soluble interleukin receptor antibody level was within the normal range, and the treatment course was favorable. In TED cases, ocular movement disorder usually occurs in the direction in which the inflamed muscle antagonizes. In our case, all extraocular muscles were swollen, yet especially in the external muscle and inferior muscle. Ocular movement disorder was recognized in all directions, yet we deemed our patient negative for TED because the most obvious indicator was the abductive disorder. Nishikawa et al. [6] reported that CRP may be useful to differentiate IOI and OC. Our patient was deemed negative for OC because the general blood test revealed no inflammation (white blood cell count and CRP levels remained within the normal limits), there was no inflammation in the paranasal sinuses, and improvement was made only via the corticosteroid therapy without any treatment with antibiotics.
The present case had no periorbital pain, yet proptosis, ocular movement disorder, and conjunctival congestion were observed. MRI examination revealed the enlargement of extraocular muscles, and especially coronal STIR showed hyperintensity around the extraocular muscles; i.e., findings that are consistent with IOI.
It should be noted that the characteristic point of this present case is that the IOI was associated with a shallow anterior chamber and choroidal detachments. The reported causes of choroidal detachment include the following:
• choroidal inflammation secondary to perforating ocular trauma, retinal photocoagulation, cryotherapy, Vogt-Koyanagi-Harada disease, sympathetic ophthalmia, and scleritis [7] ;
• hypotony due to suture insufficiency after intraocular surgery, overfiltration after glaucoma surgery, and cilia body detachment after trauma [8] ;
• choroidal circulation disorder due to CCF, and compression of the vortex vein after scleral buckling surgery [9] ;
• choroid infiltration of a malignant tumor such as metastatic choroidal tumor, choroidal malignant melanoma, leukemia, and ML [10] ;
• inflammation through the site of perforation of the vortex vein after OC [11] .
In 1993, Kurtz et al. [12] reported a case of orbital pseudotumor presenting as acute glaucoma with choroidal and retinal detachment. Moreover, Bernardino et al. [13] reported three cases of angle-closure glaucoma in association with orbital pseudotumor, and that the mechanism of angle-closure was anterior rotation of the ciliary body secondary to choroidal effusions resulting from the orbital inflammation. Diseases with choroidal inflammation, such as Vogt-Koyanagi-Harada disease and scleritis, can lead to the development of a shallow anterior chamber. Yet, in the present case there was no inflammation in the anterior chamber and vitreous cavity. Thus, we determined that the choroidal detachment was not caused by choroidal inflammation. Kwon and Lee [14] reported that kissing choroidal detachment and retinal vein occlusion occurred in a patient with IOI. In that study, they reported that orbital inflammation and edema may compress orbital structures and increase resistance in retinal veins, thus leading to vein congestion and occlusion, and therefore, elevated venous pressure may increase colloid leakage into the suprachoroidal space, and increased vascular permeability and decreased venous outflow may cause choroidal detachment. In our present case, first, swelling of the extraocular muscles occurred due to IOI, which then led to compression of the upper and lower eye veins, ultimately resulting in choroidal circulation disorder. Moreover, marked choroidal detachments occurred as a result of forward movement of the ciliary body and the shallow anterior chamber. Corticosteroid therapy improved the swelling of the extraocular muscles, relieved the compression of the ocular veins, and improved the choroidal circulation. As a result, the marked choroidal detachments disappeared, and the ACD was becoming normal.
In conclusion, the findings in this present case indicate that IOI may cause various eye symptoms such as CCF, so strict attention is required. 
